Kinetic studies of prothrombin activation: effect of factor Va and phospholipids on the formation of the enzyme-substrate complex.
The kinetic parameters of bovine prothrombin activation by factor Xa were determined in the absence and presence of factor Va as a function of the phospholipid concentration and composition. In the absence of factor Va, the Km for prothrombin increases proportionally with the phospholipid concentration and correlates well with the affinity of prothrombin for the different membranes. Phospholipid vesicles with a high affinity for prothrombin yield low Km values compared to membranes with less favorable binding parameters. At limited phospholipid concentrations, the Vmax of prothrombin activation correlates with the binding affinity of factor Xa for the various phospholipid vesicles. Membranes with a high affinity for factor Xa have high Vmax values, while for membranes with a low affinity a low Vmax is observed. Extrapolation of double-reciprocal plots of 1/Vmax vs. 1/[phospholipid] to infinite phospholipid concentrations, a condition at which all factor Xa would participate in prothrombin activation, yields a kcat of 2-4 min-1 independent of the type and amount of acidic phospholipid present in the vesicles. Also, in the presence of factor Va the Km for prothrombin varies proportionally with the phospholipid concentration. There is, however, no correlation between the binding parameters and the Km. Factor Va drastically lowers the Km for prothrombin for vesicles that have a low affinity for prothrombin. Vesicles composed of 20 mol % phosphatidylglycerol and 80 mol % phosphatidylcholine have a Km of 0.04 microM when factor Va is present, compared to 2.2 microM determined in the absence of factor Va.(ABSTRACT TRUNCATED AT 250 WORDS)